The lower productivity and higher yield gaps in major cereals are the dominant problems of agriculture in eastern-terai of Nepal. Hence, field experiment was conducted to evaluate Nutrient Expert® wheat and maize model on farmer's field at two sites each for maize and wheat in Morang and Jhapa district. The experiment was conducted in Randomized Completely Block Design replicated among twenty farmers in each district. Two treatments executed were NE (Nutrient Expert Recommendation) and FFP (Farmer Fertilizer Practices).The result revealed significant difference in terms of morphology, yield attributes and yield of wheat and maize. The highest wheat yield (4.71 ton ha -1 ) was obtained from NE followed by FFP (3.00 ton ha -1 ) in Jhapa and in Morang, was (4.01 ton ha -1 ) in NE followed by (2.05 ton ha -1) in FFP. In contrary, the higher maize yield (9.22 ton ha -1 ) was obtained from NE followed by FFP (4.94 ton ha -1 ) in Jhapa and (8.059 t ha -1 )in Morang NE followed by FFP (4.52 ton ha -1 ). The net revenue of NE wheat in Morang was found to be increased by 344.799% while in maize the increment in net revenue of NE was only by 131.158% in Jhapa than in Morang. NE based practices produced significantly higher productivity and profitability in comparison with FFP.
Introduction
Wheat and maize are the most important cereal crops in Nepal. Due to lack of specific nutrient management of the fertilizer causes the severe loss in yield. The SSNM practice in rice increased the yield by 37.56% (Shrestha et al., 2016) . Site-specific nutrient management (SSNM) integrates information from different scales to make field-specific decisions on N, P, and K management. SSNM is a set of nutrient management principles, which aims to supply a crop's nutrient requirements tailored to a specific field or growing environment. It aims to account for indigenous
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S. Dahal et al. (2018) Int. J. Appl. Sci. Biotechnol. Vol 6(1): 45-52. DOI: 10.3126/ijasbt.v6i1.19469 approach does not specifically aim to either reduce or increase fertilizer use. Instead, it aims to apply nutrients at optimal rates and times in order to achieve high rice yield and high efficiency of nutrient use by the rice, leading to high cash value of the harvest per unit of fertilizer invested. SSNM also provides guidance relevant to the context of farmer's fields. SSNM maintains or enhances crop yields, while providing savings for farmers through more efficient fertilizer use. By minimizing fertilizer overuse, greenhouse gas emissions can be reduced in some cases up to 50%. Nutrient Expert ® an innovative, information and communication technology (ICT)-based decision support systems (DSS) tool such NE for maize, rice and wheat which uses SSNM to develop strategies to manage fertilizer N, P, and K (Gabinete and Buresh, 2009 ).
Government of Nepal provides region based fertilizer recommendation, single fertilizer dose recommendation for each terai, hills, and mountain but nutrient status of the field vary from farmers field to field, and government recommendation fertilizer dose is impractical to meet the demand of specific crop at specific sites. Whereas Farmers have small sized of land holding and practice intensive cropping system. They apply fertilizer as per their wish. Imbalanced use of fertilizer (use of either higher or lower dose of fertilizer) gives low economic return, low productivity and unsustainability of production. On contrary to this, hybrid maize and wheat is a high nutrient demanding crop and its sustainable production can only be achieved by site specific nutrient management practice (SSNM).
Existing fertilizer recommendations for crops often advise fixed rates and timings of N, P, and K for vast areas of cereals production. Such recommendations assume the need of crops for nutrients is constant among years and over large areas. But crop-growth and crop-need for supplemental nutrients can be strongly influenced by crop-growing conditions, crop and soil management, and climate -which can vary greatly among fields, villages, seasons, and years. Thus, this study was conducted to find out the impact of SSNM and increase the economic status of farmer by increasing the productivity of maize and wheat. 
Materials and Methods of Maize and Wheat

Results and Discussion
Yield Attributes of Maize and Wheat
From the trail set up in the farmers field; yield, yield attributes and economics of hybrid maize and wheat was obtained. Highly significant result was found for plant no. ), test wt. (g), yield at 15.5% (t ha -1 ) , avg. no. of kernel/ear, average, biological yield and stover yield in both Jhapa and Morang maize as shown in Table 5, Table  6, Table 7 and Table 8 . Significant result was found in harvest index of Morang maize while highly significant result on Jhapa maize (https:// en.m.wikipidia. Org / wiki/ Jhapa_ district). Cob length was found to be non-significant in Jhapa maize while highly significant in Morang maize (https:// en.m.wikipidia. Org / wiki/ Morang_ district). Highly significant result was found for spike length, filled grain per spike, effective tillers per metre square and biological yield in both Jhapa and Morang wheat as shown in Table 1, Table 2, Table 3 and Table 4 . Significant result was found in plant height, straw yield and harvest index on Morang wheat while highly significant result in Jhapa wheat.
Highest length of cob was found in NE maize i.e (18.07 cm and 18.87 cm) followed by (17.26 cm and15.71 cm) in FFP in Jhapa and Morang respectively but result was non-sig for Jhapa maize in case of cob length. The highest kernel row per cob and seed no. per cob was found in NE maize i.e. (14.23 and 14.2) followed by (13.41 and 13.15) in FFP while (589.9 and 595.1) seed no./cob in NE followed by (502.4 and 455.6) in FFP of Jhapa and Morang respectively. Larger cob size may be the result of enhanced photosynthetic activity followed by efficient utilization of applied N, efficient transfer of metabolites and subsequent accumulation of these metabolites in the cob The cob length may be non-sig due to environmental influences. Increasing nitrogen applications increased ear length, ear diameter, kernel number per ear and single fresh ear weight (Oktem & Oktem, 2005) . The number of kernels per ear is a function of ear length (kernels per row) and kernel rows per ear. Thousand grain weight, number of kernel rows ear-1, number kernels ear-1 , grain yield, stover yield as well as harvest index showed remarkable increase with increasing N rate and number of N split application (Pandey and Chaudhary, 2014) . Highest kernel row per cob and highest average no. of kernel/ rows was found in NE maize in both Jhapa and Morang. So, highest kernel per ear was found in NE. Lowest kernel per row was observed in FFP which result lower yield. Although there is no difference among these two treatments in Jhapa maize in case of length of ear/ plant but significant difference in kernel no. shows that incomplete grain filling was found in case of FFP. Note: NS= non-significant; Significant "*"; highly significant "**" Note: NS= non-significant; Significant "*"; highly significant "**" Note: NS= non-significant; Significant "*"; highly significant "**" Note::NS= non-significant; Significant "*"; highly significant "**" NS= non-significant; Significant "*"; highly significant "**" Note: NS= non-significant; Significant "*"; highly significant "**" Note: NS= non-significant; Significant "*"; highly significant "**" Note: NS= non-significant; Significant "*"; highly significant "**"
Test wt. of grain from was found highly significant. Highest test wt. was found in NE maize i.e (361.5 g and 327.5g) followed by FFP maize (310.4 g and 292.5 g) in Jhapa and Morang respectively. Higher the test wt. complements for the higher yield. The increase in test weight increase yield that increase in net revenue. The 1000-grain weight increased with N application (Scientific and technical research council). Test weight was higher due to increase in cholorophyll content in leaves, which lead to higher photosynthesis rate and ultimately plenty of photosynthesis available during grain development. (Awan et. al., 2006) .
The highest spike length (7.283 cm and7.912 cm) followed by FFP wheat (6.040 cm and 6.705 cm), highest filled grains per spike in NE wheat (46.7 and 52.75) followed by FFP wheat(38.85 and 44.7), highest tillers per square metre in NE maize (358.3 and 363.4) followed by (274.9 and 270.7) in both Jhapa and Morang respectively. Plant height increased with balanced fertilizer as corroborates with the findings of MoAD (2013), due to significant absorption of nitrogen, macro and micro nutrients improving soil WHC. The probable justification may be increase might be due to balance supply of N need for vegetative growth , increase internodes length, increase the cell elongation. Increasing nitrogen supply enhanced both shoot and root growth and the positive effects of N on shoot growth were pronounced than root growth. Uddin et al., 1998 reported that balanced and optimum use of fertilizer application increased the number of effective tiller. The more number of filled grain per spike in higher nitrogen rate were probably due to better nitrogen status of plant during panicle growth period that was applied during second spilt dose of urea of NE recommendation. Nitrogen application also increased plant height, grains spike-1, filled grains per spike, effective tillers, harvest index, biological yield and grain yield (Iqbal et al., 2012) . These results matched with those given by Bakth, et al., (2010) that observed foliar as well as soil application of N significantly increased growth characteristics. Plant height, total tillers/m 2 , effective tillers plant -1 , effective tillers plant -1 , grains spike -1 , 1000-grain weight and harvest index, was found significantly correlated with grain yield due to application of nitrogen on findings of Kader et al. (2013) . High nitrogen availability in split doses at proper timings plays vital role in cell division or high no. of effective tiller/m 2 (Shrestha et al., 2016) . Significant effects of split application of N on total tillers have been reported by other researchers (Ali et al., 2015) . These results are in contrast with those of Sarkar and Shit (1990) , who proposed that N application at different growth stages like split at sowing; tillering and flowering gave optimum grain yield. Number of tillers per/m 2 , plant height, spike's length , 1000-grain weight and grain yield were significantly increased by increasing the nitrogen levels over control (Ali et al., 2011) . Nitrogen application displayed significant effect on plant height, total dry matter, 1000-seed weight and grain yield (Dagash et al 2014) . Plant height, ear length, grains number per ear, biological yield and grain yield were increased with increasing N level (Soleimanzadeh et al., 2013) . The effect of nitrogen application timing had vigorous growth in terms of plant height and dry matter accumulation, which eventually produced significantly higher effective tillers, higher number of grains per head and higher grain weight per head and ultimately significantly higher grain and straw yields (Bhardwaj et al., 2010) . Plant height, number of tillers m -2 , spike length, 1000-grain weight, grain yield, biological yield and harvest index were highest at higher level of nitrogen (Iqbal et al., 2012) . Increasing nitrogen fertilizer rates resulted in significant increase in plant height, number of grain/spike, number of spikes/m 2 , 1000 grain weight, grain yield , straw yield , and biological yield.
Use of NE increased Yield and economics of hybrid Maize and hybrid wheat
Relative performance of NE hybrid maize was found better than FP. Significant result was obtained in grain yield, biological yield, stover yield ,harvest index, gross revenue,cost of cultivation, net revenue and benefit cost ratio of hybrid maize and hybrid wheat. Highest grain yield was observed in NE maize i.e. (9.22 t/ha and 8.059 t/ha) followed by FFP maize (4.94 t/ha and 4.525 t/ha). Highest biological yield in NE maize (21.92 t/ha and 21.22 t/ha) followed by FFP maize (13.55 t/ha and 13.7 t/ha). Highest stover yield in NE maize (12.7 t/ha and 13.16 t/ha) & followed by FFP(8.62 t/ha and 9.18 t/ha), highest harvest index in NE maize (42.13 and 38.11) followed by FFP(36.55 and 33.43), highest gross revenue in NE maize (224049 Rs/ha and 15116 Rs/ha) followed by FFP (131264 Rs/ha and 84834 Rs/ha), highest cost of cultivation in NE maize(95079 t/ha and 44125 t/ha) followed by FFP(75470 Rs/ha and 39275 t/ha), highest net revenue in NE maize (128970 Rs/ha and 103552 Rs/ha) followed by FFP(55793 Rs/ha and 42578 Rs/ha) and highest benefit cost ratio in NE maize (2.364 and 3.18) followed by FFP(1.738 and 1.995) in Jhapa and Morang respectively. Highest grain yield was observed in NE wheat i.e. (4.713 t/ha and 4.018 t/ha) followed by FFP wheat (2.99 t/ha and 2.057 t/ha), highest biological yield in NE wheat (7.28 t/ha and 7.565 t/ha) followed by FFP wheat (6.14 t/ha and 5.096 t/ha), highest stover yield in NE wheat (3.78 t/ha and 3.547 t/ha) followed by FFP(3.07 t/ha and 3.039 t/ha), highest harvest index in NE wheat (65.12 and 53.27) followed by FFP(49.04 and 40.31), highest gross revenue in NE wheat(147979 Rs/ha and 80364 Rs/ha) followed by FFP(102265 Rs/ha and 41132 Rs/ha),highest cost of cultivation in NE wheat (45102 t/ha and 33709 t/ha) followed by FFP(41703 Rs/ha and 29552 t/ha), highest net revenue in NE wheat (102878 Rs/ha and 47968 Rs/ha) followed by FFP(60562 Rs/ha and 10784 Rs/ha) and highest benefit cost ratio in NE wheat (3.29 and 2.42) followed by FFP (2.45 and 1.36) in Jhapa and Morang respectively due to higher Plant population, higher cob no per m 2 , higher kernel row/ear, kernel no./ear and higher test wt. which ultimately results in higher yield. Increased in yield and economics was obtained in NE based practice. Under both low and high N supply, the grain demand for N could not be met solely by soil N uptake during grain-filling, and there was significant mobilisation of vegetative N to grain N. Consequently, leaf N and RUE declined during grain-filling in all situations (Muchow, 1994) .
Improved maize and wheat yields with the use of NE-based fertilizer recommendations could be attributed to the 4R complaint scientific nutrient prescription generated by NE, which primarily suggests application of major NPK nutrients using the right fertilizer sources, applied at the right rate and at the right time. Higher N from NE cause lower competition for nutrient that allow the plant to accumulate more biomass with higher capacity to convert more photosynthesis into sink resulting in more yield. Increase in gross revenue in case of NE lead to higher profitability than FFP. Although there is no difference among these two treatments in Jhapa maize in case of length of ear/ plant but significant difference in kernel no. shows that incomplete grain filling was found in case of FFP. Increase in plant height may be due to balance supply of N need for vegetative growth , increase internodes length, increase the cell elongation. Increasing nitrogen supply enhanced both shoot and root growth and the positive effects of N on shoot growth were pronounced than root growth. Fertilizer management in dose, space and time can significantly increase grain yield (He et al., 2009) . Fertilizer recommendation and nutrient management based on NE fits in with the 4R nutrient stewardship strategy to optimize the supply and crop demand for nutrients and achieve balanced plant nutrition (Buresh, 2010) . Compared to FP, NE increased grain yield and gross return above fertilizer cost, and decreased total fertilizer cost. The low yield difference between NE and FP in summer maize was related to high soil indigenous nutrient supply due to excessive fertilizer application in the previous crops in FP and thus led to the lower yield response (Cui et al., 2008a) . NE also suggested application of secondary and micronutrients wherever they were deficient and helped in promoting balanced use of all the essential nutrients in addition to improving yields and optimizing nutrient use (Satyanarayana, 2014) .
Similar result was found in Indonesia, Philippines, Karnataka and Tamil Nadu of India by providing a nutrient management strategy tailored to field specific condition. NE increased grain yield and gross return above fertilizer cost, and decreased total fertilizer cost (Cui et al., 2008a , 1000-grain weight and harvest index corelation with grain yield Kader et al (2013) . Nitrogen application increased plant height, grains spike-1, filled grains per spike, effective tillers, harvest index, biological yield and grain yield ( (Ali et al., 2015) . Studies using NE for other crops like maize and wheat also showed significant yield advantage from the NE-based fertilizer recommendation as compared to existing practices (Pampolino et al., 2012; Sapkota et al., 2014) . Dobermann et al. (2004) also reported similar results that the SSNM practice in rice and maize across Asia resulted in higher yields than the FFP. Enhanced nitrogen availability enhanced leaf area, high photo assimilates more dry matter accumulation promoting growth and yield attributes. Reducing N and P use on most farms, and increasing K use improvement in yields, as well as nutrient use efficiency (Pampolino et al., 2012) . Higher yield gap can be closed improved nutrient management and agronomic practices (IPNI unpublished data).Nitrogen significantly increased the grain yield. The tasseling period was reduced as the nitrogen level.
Conclusion
Highly significant result was obtained for Comparison of Nutrient Expert® (NE) actual maize yield and gross revenue in farmer field trail and NE-based fertilizer recommendations proved to be successful while comparison. The actual maize yields recorded in farmer fields were higher by the NE management. The highest wheat yield was obtained in Jhapa NE (4.71 ton ha ) and in Morang, NE wheat yield was (4.01 ton ha -1 ) followed by FFP (2.05 ton ha -1 ). In contrary, the higher maize yield was obtained in Jhapa NE (9.22 ton ha -1 ), followed by FFP (4.94 ton ha -1 ) and in Morang, NE maize yield was (8.059 t ha -1 ) followed by FFP (4.52 ton ha -1 ). The net revenue of NE wheat in Morang was found to be increased by 344.8%.The net revenue of NE maize in Jhapa was found to be increased only by 131.2%.
Thus, NE recommendation was found better over FFP. Higher yield and profitability from hybrid maize was obtained from NE based recommendation as it make use of the right source of fertilizer ,at right time, in right amount and in right place and fulfilled the growing demand for maize for food and feed. A good fertilizer recommendation method should focus on notonly maintaining high crop yield, but also reducing environmental risks so as to maintain sustainable development of agriculture. Compared with FP, proper fertilization dosage and fertilizer application time based on NE increased fertilizer K rate, and reduced N and P fertilizer rates, which significantly increased grain yield, plant nutrient uptake, nutrient use efficiency, economic benefits, and reduced apparent N loss. The NE method is a dynamic fertilization model, which adjusts fertilizer rates based on yield response, agronomic efficiency and nutrient balance for every year or season rather than using a constant fertilizer rate. The difference in climate conditions suggested that different nutrient management strategies were required for managing maize and wheat in each domain, which is one of the main considerations of the NE method. The NE method provides a scientific and reasonable guidance for fertilizer recommendation and nutrient management, enabling farmers to dynamically adjust fertilizer application rates based on crop requirements.
